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FOREWORD

This review summarizes-both published literature and data obtained from ex-
ploratory fishing and research on selected non-salmonid pel agic fishes of
the eastern Bering Sea and the GQulf of Alaska. It is subdivided into 5 sec-
tions which are presented in three parts:

Part 1
Section | : [Introduction
Section Il : GCeneral Fish Resources and Fisheries

Section 111 : Review of Literature on Non-salmonid
Pel agi ¢ Fi sh Resources

Part 2

Section |V : Hstorical Data Record of Non-salmonid
Pel agi ¢ Fi shes

Part 3
Data Appendi ces

Section I presents background information for the project, scope of coverage,
list of fishes selected for review, and descriptions of the areas covered.
Section 11 discusses briefly the general fish resources and fisheries of the
eastern Bering Sea and Qulf of Alaska. Section III contains synopses of know
| edge fromthe published literature about the distribution, life history,

bi ol ogy, physiology, and fisheries of the 24 species or groups of fishes selec-
ted for coverage.

Section IV is a conpilation of data records on the relative abundance and dis-
tribution of the species under study obtained from published and unpublished
records of research by a nunber of academ c and governmental sources. The
section lists the data sources, the types of sanpling gear used by various
agencies, and a “brief review of survey targets and nethods of the agencies.
Actual data are summarized in Sections IV.A., and IV.B. Section IV.A., consists
of 52 conputer-produced charts showing the distribution of conbined effort and
catches by gear and by season in the eastern Bering Sea and the Gulf of Al aska.
Section Iv.B. contains .288 charts and graphs showing the relative abundance of
each species or group of species by gear type and by season in each of the
geographic areas considered.

The Data Appendices consist of (A) tables of coding format and coding used in
the conpilation and analysis of published and unpublished historical survey
record data, (B) a conmputer listing of the station and haul data included in
the historical data record, and (C) 190 conputer-generated plots (wth land
masses overlayed) of the seasonal catch-per-unit-effort by gear of non-salmon-
id pelagic fish species.



In addition to the literature reviews in Section 111, a bibliography by Janet
M Wall and Paul T. Macy entitled, “An annotated bibliography on non-salmonid
pel agic fishes of the Gulf of Al aska and eastern Bering Sea,” was issued for
the Quter Continental Shelf Environmental Assessnent Program (OCSEAP) in Sep-
tenber 1976 as a processed report of the Northwest and Al aska Fisheries Center,
Seattle, Washington. Also, a 9-track data tape, NWF 023.PR760801, was submit-
ted,along With a “Description of the Data Record Report”, to OCSEAP in Cctober
1976.

Qur intention is to provide scientists and administrators with a review of
know edge about non-salmonid pel agic fish species in the eastern Bering Sea
and Qulf of Alaska by bringing information and data together in a form not

previously available.
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Figure 1Iv.B.19,--Ceneralized areas in which juvenile Pacific herring
were caught by seines in spring and sunmer, eastern Bering Sea,
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Fi gure IV.B.24,~Relative abundance of pacific herring in gillnets
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Figure 1v,B.25.--Standardized rate of catch of Pacific herring by
gillnet in the eastern Bering Sea.

Fi gure 1v.B.26,--Relative abundance of Pacific herring in bottom
trawls in winter, eastern Bering Sea.

Figure 1v.,B.27,--Rel ative abundance of Pacific herring in bottom
trawls in spring, eastern Bering Sea

Fi gure 1v.B.28,.--Relative abundance of Pacific herring in bottom
traws in summer, eastern Bering Sea.

Figure IV,B.29.--Relative abundance of Pacific herring in bottom
traws in autumn, eastern Bering Sea

Fi gure 1v.B.30,~~Standardized rate of catch of Pacific herring by
bottom trawl in the eastern Bering Sea.

Fi gure 1v,B.31.--Rel ative abundance of Pacific herring in tow nets
in spring, eastern Bering Sea

Figure 1v.B.,32,--Rel ative abundance of Pacific herring in tow nets
in summer, eastern Bering Sea

Figure 1v.B.33.--Standardi zed rate of catch of Pacific herring by
tow net in the eastern Bering Sea

Figure 1Iv,B.34,—Ceneralized areas in which rainbow smelt |arvae and
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Figure 1v.B.35.--Relative abundance of unidentified and rainbow snelts
in purse seines in spring, eastern Bering Sea
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Figure I'V. B,36,—Relative abundance of unidentified and rainbow snelts
in purse seines in sumer, eastern Bering Sea.

Figure 1v.B,37,—~Standardi zed rate of catch of unidentified snelts by
purse seine in the eastern Bering Sea

Figure 1v,B,38,--standardi zed rate of catch of rainbow smelt by purse
seine in the eastern Bering Sea

Figure 1v.B,39,--Relative abundance of unidentified and rai nbow snelts
in bottomtrawl s in Wi nter, eastern Bering Sea,

Figure 1v,B.40.--Relative abundance of u“nidentified and rainbow smelts
in bottomtrawms in spring, eastern Bering Sea

Figure 1Iv,B.41.--Relative abundance of unidentified and rai nbow snelts
in bottomtraws in summer, eastern Bering Sea.

Figure 1v,B,42,--Standardized rate of catch of unidentified smelts by
bottom trawl in the eastern Bering Sea

Figure 1V.B.43.--Rel ative abundance of unidentified and rainbow smelts
in mdwater trawls in wnter, eastern Bering Sea.

Figure IV,B,44,--Relative abundance of unidentified and rai nbow snelts
in tow nets in spring, eastern Bering Sea.

Figure 1Iv,B.45,--Relative abundance of unidentified and rainbow snelts
in tow nets in sumer, eastern Bering Sea

Figure 1v.B.46.—-Standardi zed rate of catch of unidentified snelts by
tow nets in the eastern Bering Sea

Figure 1v,B.47.--Standardized rate of catch of rainbow smelt by tow
net in the eastern Bering Sea.

Fi gure 1v.B,48.—Rel ative abundance of unidentified and rai nbow snelts
in plankton nets in summer, eastern Bering Sea.

Figure 1v.B.49.--Relative abundance of surf and pond smelts (conbi ned)
in purse seines in spring, eastern Bering Sea

Figure 1Iv.B,50,—Rel ative abundance of surf and pond smelts (conbined)
in bottomtrawms in sumrer, eastern Bering Sea

Figure 1v.B,51.—Rel ative abundance of surf and pond smelts (conbined)
in bongo nets in spring, eastern Bering Sea,

Figure 1v.,B.52,~-Generalized area in which juvenile pond snelt were
caught by tow net in spring, eastern Bering Sea,
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Figure 1v,.B.53,--Relative abundance of surf and pond snelts (comnbined)
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Figure IV,B,70.--Standardized rate of catch of eulachon by purse
seine in the eastern Bering Sea.

Figure 1v.B,71.--Rel ative abundance of eulachon in bottom traw s
inwnter, eastern Bering Sea.

Figure 1v.B,72.--Rel ative abundance of eulachon in bottomtraw s
in sumrer, eastern Bering Sea.

Figure 1v,B,73,--Standardi zed rate of catch of eulachon by bottom
trawl in the eastern Bering Sea.

Figure 1v,B.74,--Ceneralized areas in which deep-water snelt
(Bathylagidae) | arvae and juveniles were caught by bongo nets and
| saacs-Kidd traws in spring and stunner, eastern Bering Sea and
western CGulf of Al aska.

Figure 1v,B.,75.—Rel ative abundance of deep-sea snmelts in Isaacs-Kidd
traws in sumer, eastern Bering Sea.

Figure 1v,B,76.—Rel ati ve abundance of deep-sea snmelts in bongo nets
in spring, eastern Bering Sea.

Figure 1v,B,77,--Standardized rate of catch of deep-sea smelts by bongo

net in the eastern Bering Sea.

Figure 1v,B.78,--Ceneralized areas in which |anternfish (Mctophidae)
| arvae and juveniles were caught by Isaacs-Kidd traw s, bongo nets,
and plankton nets in spring and sumrer, eastern Bering Sea and
western CGulf of Al aska.

Fi gure 1v,B.,79.—Rel ative abundance of |anternfishes in Isaacs-Kidd
trawls in spring, eastern Bering Sea.

Figure 1v,B.80,--Rel ative abundance of lanternfishes in Isaacs-Kidd
traws in summer, eastern Bering Sea.

Figure 1v.B.81.—Standardi zed rate of catch of |anternfishes by
Isaacs-Kidd trawl in the eastern Bering Sea.

Figure 1v.B.82.—Rel ative abundance of |anternfishes in plankton nets
in spring, eastern Bering Sea.

Figure 1v,B,83,--Rel ative abundance of l|anternfishes in plankton nets
in summer, eastern Bering Sea.

Figure 1v,B.84,—Standardi zed rate of catch of lanternfishes by
plankton net in the eastern Bering Sea.

Figure 1v.B.85.,~-Rel ative abundance of jack mackerel and Pacific saury

in purse seines in spring, eastern Bering Sea.
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Figure 1v.B,86,~Rel ative abundance of jack mackerel and Pacific saury
in purse seines in sumer, eastern Bering Sea,

Figure 1V.B.87,~-Standardized rate of catch of Pacific saury by purse
seine in the eastern Bering Sea.

Figure 1v.B.88,—Rel ati ve abundance of jack mackerel and Pacific saury
in gillnets in sumer, eastern Bering Sea.

Fi gure 1v,B.89,—Standardi zed rate of catch of jack mackerel by
gillnet in the eastern Bering Sea.

Figure 1v.B.90,--Relative abundance of Pacific ponfret in purse seines
in summer, eastern Bering Sea.

Figure 1v,B.91.--Relative abundance of Pacific ponfret in gillnets in
spring, eastern Bering Sea.

Figure 1vV.B,92,—Rel ative abundance of Pacific pomfret in gillnets in
sumrer, eastern Bering Sea.

Figure 1v.B,93,--Standardi zed rate of catch of Pacific ponfret by gill-
net in the eastern Bering Sea.

Figue IV,B.94,--Ceneralized areas in which prowfish larvae were caught
by seines in spring and juveniles were caught in summer, eastern
Bering Sea. -

Figure 1v,B,95,--CGeneralized areas in which Pacific sandfish juveniles
were caught by seines in spring and summer, eastern Bering Sea and
western Gulf of Al aska.

Figure 1v.B.96,—Rel ative abundance of prowfish and Pacific sandfish
in purse seines in spring, eastern Bering Sea.

Figure 1v,B.97,--Relative abundance of prowfish and Pacific sandfish
in purse seines in sumer, eastern Bering Sea.

Figure 1v.B,98,—Standardi zed rate of catch of prowfish by purse
seine in the eastern Bering Sea.

Figure 1v,B.99,~~Standardi zed rate of catch of Pacific sandfish by
purse seine in the eastern Bering Sea.

Figure IV.B. 100, --Rel ative abundance of prowfish and Pacific sandfish
in gillnets in sumrer, eastern Bering Sea.

Figure |V.B.101. --Standardi zed rate of catch of Pacific sandfish by
gillnet in the eastern Bering Sea.

Figure IV.B.102. --Rel ative abundance of prowfish and Pacific sandfish
in bottom traws in spring, eastern Bering Sea.

Figure 1Iv.B,103,--Relative abundance of prowfish and Pacific sandfish
in bottom traws in summer, eastern Bering Sea.
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Figure IV. B.104. —Standardi zed rate of catch of prow ish by bottom
trawl in the eastern Bering Sea.

Figure |V.B.105. —Standardized rate of catch of Pacific sandfish by
bottom trawl in the eastern Bering Sea.

Figure 1V.B.106. --Rel ative abundance of prowfish and Pacific sandfish
in | saacs-Kidd traws in spring, eastern Bering Sea.

Figure [V.B.107. —Rel ative abundance of prowfish and Pacific sandfish
in Isaacs-Kidd trawls in summer, eastern Bering Sea.

Figure IV.B.108. --Standardi zed rate of catch of prowfish by Isaacs-
Kidd trawl in the eastern Bering Sea.

Figure 1v.B,109,-—Generalized areas in which Pacific sand |ance |arvae
were caught by plankton nets, seines, and bongo nets in spring and
summer, eastern Bering Sea and western Gulf of Al aska.

Figure 1V.B. 110 —Generalized areas in which Pacific sand |ance
juveniles were caught by plankton nets, seines, and tow nets in
spring and summer, eastern Bering Sea and western Qulf of Al aska.

Fi gure 1IV,B,111,--Relative abundance of Pacific sand lance in purse
seines in spring, eastern Bering Sea.

Figure 1v,B,112,--Rel ative abundance of Pacific sand lance in purse
seines in summer, eastern Bering Sea.

Fi gure 1V,B,113.~—Standardized rate of catch of Pacific sand |ance
by purse seine in the eastern Bering Sea.

Figure 1v.B.1l14,~-~Rel ative abundance of Pacific sand |ance in Isaacs-
Kidd trawl s in sumrer, eastern Bering Sea.

Figure 1v.B.l15,--Relative abundance of Pacific sand | ance in bongo
nets in spring, eastern Bering Sea.

Figure 1V.B.116. —Rel ative abundance of Pacific sand lance in tow
nets in spring, eastern Bering Sea.

Figure 1v,B,117 .--Relative abundance of Pacific sand lance in tow
nets in sumer, eastern Bering Sea.

Figure 1v,B,118,--Standardi zed rate of catch of Pacific sand |ance
by tow net in the eastern Bering Sea.

Figure 1v.B.119,—Rel ative abundance of Pacific sand lance in plank-
ton nets in spring, eastern Bering Sea.

Figure 1v,B,120,—Rel ative abundance of Pacific sand lance in plank-
ton nets in sumer, eastern Bering Sea.
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Figure 1v,B,121.--Standardi zed rate of catch of Pacific sand |ance
by plankton net in the eastern Bering Sea.

Figure 1v,B,122.--Relative abundance of chub mackerel in gillnets in
sumrer, eastern Bering Sea.

Figure 1v.B.123,—eneral i zed areas in which Atka mackerel l|arvae were
caught by plankton nets, seines, and Isaacs-Kidd trawls in spring
and summer, eastern Bering Sea and western Qulf of Al aska.

Figure 1V,B.,124,~—~GCeneralized areas in which Atka nackerel juveniles
were caught by seines, Isaacs~Kidd trawls, and plankton nets in
spring and summer, eastern Bering Sea and western Qulf of Al aska.

Figure Iv,B.125.--Relative abundance of Atka mackerel in purse seines
in spring, eactern Bering Sea,

Figure 1v,B,126,--Rel ative abundance of Atka mackerel in purse seines
in summer, eastern Bering Sea.

Figure 1v.B,127.~~Standardized rate of catch of Atka mackerel by purse
seine in the eastern Bering Sea.

Figure 1v.,B,128,--Rel ative abundance of Atka mackerel in gillnets in
spring, eastern Bering Sea.

Figure IV,B.,129,--Relative abundance of Atka mackerel in gillnets in
sumrer, eastern Bering Sea.

Figure 1v.B,130.--Standardized rate of catch of Atka mackerel by
gillnet in -the eastern Bering Sea.

Figure 1v.B.131,—Rel ative abundance of Atka mackerel in bottom
trawmls in spring, eastern Bering Sea.

Figure 1v,B,132,—Rel ative abundance of Atka mackerel in bottomtraws
in sumrer, eastern Bering Sea.

Figure 1v,B,133,—Rel ative abundance of Atka mackerel in bottom trawls
in autumm, eastern Bering Sea.

Figure 1v.B,134,~—Standardi zed rate of catch of Atka mackerel by
bottom traw in the eastern Bering Sea.

Figure 1v.B,135,--Relative abundance of Atka mackerel in Isaacs-Kidd
trawls i N sumer, eastern Bering Sea.

Figure 1v.B.136,--Relative abundance of Atka mackerel in plankton
nets in spring, eastern Bering Sea.
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Page
Figure 1v,B,137.--Relative abundance of Atka mackerel in _plankton nets
in sumrer, eastern Bering Sea. 559

Figure 1v,B.138,-Standardized rate of catch of Atka mackerel by plank-
ton net in the eastern Bering Sea. 560

Figure 1v.B,139,--Relative abundance of basking and sal mon sharks in
purse seines in spring, Qlf of Al aska, 564

Figure 1v,B,140,--Rel ative abundance of basking and sal mon sharks in
purse seines in summer, Culf of Al aska, 565

Figure 1v,B.,141,-Standardized rate of catch of salnon sharks by
purse seine in the GQulf of Al aska. 566

Figure 1v.B.142,—Rel ative abundance of basking and sal non sharks in
gillnets in winter, Qlf of Al aska. 567

Figure 1v,B,143,--Relative abundance of basking and sal non sharks in
gillnets in spring, Qulf of Al aska, 568

Figure 1v.B.l44,--Relative abundance of basking and sal non sharks in
gillnets in sumrer, Gulf of Al aska. 569

Figure 1V.B.145,—Standardized rate of catch of basking shark hy
gillnet in the @Qlf of Al aska. 570

Figure 1V,B.,146,-~Standardized rate of catch of salnmon sharks by
gillnet in the GQulf of Al aska. 571

Figure IV.B.l47a.—Generalized area in which juvenile blue sharks
were caught by seines in sumer, Qulf of Al aska. 572

Figure 1v,B.147b,--Rel ative abundance of soupfin and bl ue sharks
in purse seines in summer, Qulf of Alaska. 573

Figure 1v.B,148,--Standardi zed rate of catch of blue shark by
purse seine in the Gulf of Al aska. 574

Figure 1v,B.149,—Relative abundance of soupfin and blue sharks in
gillnets i n spring, Gulf of Al aska. 575

Figure 1v.B.150,--Rel ative abundance of soupfin and blue sharks in
gillnets in sumrer, Qulf of Al aska. 576

Figure 1v,B.151.,~~Standardized rate of catch of soupfin shark by
gillnet in the Qulf of Al aska. 577

Figure 1v,B,152.-Standardi zed rate of catch of blue shark by gillnet
in the Gulf of Al aska. 578
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Fi gure 1v,B.153.—Ceneralized areas in which juvenile spiny dogfish
were caught by seines in spring and sumer, Qulf of Al aska.

Fi gure 1IVv,B,154,--Relative abundance of spiny dogfish in purse seines
in spring, @Qulf of Al aska.

Figure 1v,B,155,.--Rel ative abundance of spiny dogfish in purse seines
in sumer, Glf of Alaska.

Figure IV.B.,156.--Standardized rate of catch of spiny dogfish by
purse seine in the Qulf of Al aska.

Fi gure 1v,B.157,—Rel ative abundance of spiny dogfish in gillnets in
spring, Gulf of Al aska.

Fi gure 1v,B,158,--Rel ative abundance of spiny dogfish in gillnets in
sumrer, Qlf of Alacka,

Figure 1v.B.159.—Standardi zed rate of catch of spiny dogfish by gill=
net in the Qulf of Alaska,

Figure 1v,B,160,--Rel ative abundance of spiny dogfish in bottomtraws
in wnter, Gulf of Al aska.

Figure 1v,.B.161,--Rel ative abundance of spiny dogfish in bottomtraw s
in spring, Gulf of Al aska.

Figure 1v,B,162,--Rel ative abundance of spiny dogfish in bottomtraws
in sumrer, Qulf of Al aska.

Figure 1V.B.163,--Rel ative abundance of spiny dogfish in bottom traws
in autum, Gulf of Al aska.

Figure 1v.B.164,~-Standardi zed rate of catch of spiny dogfish by
bottomtraw in the Gulf of Al aska.

Figure Iv.B.165,~~Ceneralized areas in which juvenile Pacific herring
were caught by seines in spring and summer, Qulf of Alaska.

Figure 1v,B.166.--Relative abundance of Pacific herring in purse
seines in spring, Qulf of Al aska.

Figure 1V.B,167,--Relative abundance of Pacific herring in purse
seines in summer, Gulf of Al aska.

Fi gure 1v,B,168,--Rel ative abundance of Pacific herring in purse
seines in autum, Qulf of Al aska.

Figure 1v.B,169,~Standardi zed rate of catch of Pacific herring by
purse seine in the Gulf of Al aska.
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Figure 1v.B,170.—Rel ative abundance of Pacific herring in gillnets
in summer, Qulf of Al aska.

Figure 1v,B,171,-~Standardi zed rate of catch of Pacific herring by
gillnet in the Qulf of Al aska.

Figure 1v,B.,172,—Rel ative abundance of Pacific herri ngui n bottom
trawms in winter, Gulf of Al aska.

Figure 1v,B.173,—Rel ative abundance of Pacific herring in bottom
traws in spring, Qilf of Alaska.

Figure 1Iv,B,174,—Rel ative abundance of Pacific herring in bottom
traws in sumer, Gulf of Al aska.

Figure 1v.B.175,--Relative abundance of Pacific herring in bottom
traw s in autumn, Gulf of Al aska.

Figure 1v.B,176,-Standardi zed rate of catch of Pacific herring by
bottom tram in the Qlf of Al aska.

Figure 1Iv,B,177,--Relative abundance of Pacific herring in m dwater
traws in sumer, Qulf of Alaska.

Figure 1v,B,178,-Standardi zed rate of catch of Pacific herring by
midwater trawl in the Gulf of Al aska.

Figure 1v.B.179,--Rel ative abundance of Pacific herring in tow nets
in spring, Qulf of Al aska.

Figure 1Iv,B,180,—Relative abundance of Pacific herring in tow nets
in sumrer, @ulf of Al aska.

Figure 1Iv,B,181.,--Standardized rate of catch of Pacific herring by
tow net in the Gulf of Al aska.

Figure IV.B.182,--Relative abundance of unidentified and rainbow snelts
in purse seines in spring, Qulf of Al aska.

Fi gure Iv.B,183,--Relative abundance of unidentified and rainbow snelts
in purse seines in sumer, Gulf of Al aska.

Figure 1v,B,184,--Relative abundance of unidentified and rai nbow snelts
In gillnets in sunmer, Qulf of Al aska.

Fi gure 1v.B.185,--Relative abundance of unidentified and rai nbow snelts
in bottomtraws in winter, Qlf of Al aska.

Fi gure 1v,B,186,—Rel ative abundance of unidentified and rainbow snelts
in bottomtraws in spring, Qlf of Al aska.
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Figure IV,B.,187.--Rel ative abundance of unidentified and rai nbow snelts
in bottomtraw s in sumer, Qulf of Al aska.

Figure 1v,B,188,—Rel ative abundance of unidentified and rainbow snelts
in bottomtraws in autum, Qulf of Al aska.

Figure 1IV,B,189,-Standardized rate of catch of unidentified snelts
by bottomtraw in the Qulf of Al aska.

Figure IV,B,190,—Standardized rate of catch of rainbow snelt by
bottomtraw in the Qulf of Al aska.

Figure 1IV,B,191,--Relative abundance of unidentified and rainbow snelts
in midwater trawl s in sumer, Gulf of Al aska.

Fi gure 1V,B,192. —Relative abundance of unidentified and rainbow snelts
in bongo nets in spring, Qulf of Al aska.

Figure 1V,B,193.--Relative abundance of unidentified and rai nbow snelts
in tow nets in spring, Gulf of Alaska.

Figure 1v,B,194,—Rel ative abundance of unidentified and rai nbow smelts
in tow nets in sumrer, Qlf of Al aska.

Figure 1v.B,195,-~Standardi zed rate of catch of unidentified smelts
by tow nets in the Qulf of Al aska.

Figure IV.B,196. —Generalized area in which juvenile surf smelt were
caught by seines in summer, Qulf of Al aska.

Figure 1v,B.197,—Relative abundance of surf and pond smelts (combined)
in purse seines in sumrer, Gulf of Al aska.

Fi gure 1IV.B,198,—Standardized rate of catch of surf and pond snelts
(combined) by purse seine in the Qulf of Al aska.

Figure 1v,B.199,—Rel ative abundance of surf and pond snelts (conbined)
in bottomtraws in autum, Qulf of Al aska.

Figure 1V,B,200,--Ceneralized areas in which' juvenile capelin Were
caught by Isaacs-Kidd traws in spring and by tow nets and seines
in sumer, Qlf of Al aska.

Fi gure IV,.B,201,—Rel ative abundance of capelin in purse seines in
summer, @l f of Alaska.

Figure 1v.v.202,--Standardi zed rate of catch of capelin by purse
seine in the Gulf of Al aska.

Fi gure 1v.B.203,.--Relative abundance of capelin in bottom trawls in
winter, Gulf of Al aska.
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Fi gure 1v.B.204,—Rel ative abundance of capelin in bottomtraws in
spring, Qul f of Al aska.

Figure 1v.B,205,—Rel ative abundance of capelin in bottomtraws in
sumer, Qul f of Al aska.

Figure 1v,B.206,—Rel ative abundance of capelin in bottomtraws in
autum, Gulf of Al aska.

Fi gure 1v,B,207,-Standardized rate of catch of capelin by bottom
traw in the GQulf of Alaska.

Fi gure 1v.B,208,—Rel ative abundance of capelin in bongo nets in
spring, GQulf of Al aska.

Figure 1V.B,209,--Generzlized areas in which capelin | arvae were
caught by tow net in spring and sumer, Qulf of Al aska.

Figure IV.B.210 --Rel ative abundance of capelin in tow nets in spring,
Gul f of Al aska.

Figure 1v,B,211.—Rel ative abundance of capelin in tow nets in summer,
alf of Alaska.

Fi gure 1v.B.212,--Standardized rate of catch of capelin by ‘cow net
in the Gulf of Alaska.

Figure 1v,B.213,—Rel ative abundance of eulachon in bottomtraw s
in wnter, Qulf of Al aska.

Fi gure 1IV,B,214,--Relative abundance of eulachon in bottomtraws
in spring, @Qulf of Al aska.

Figure 1v,B.215,—Rel ative abundance of eulachon in bottom trawls
in sumer, Qlf of Al aska.

Figure IV,B,216,—Rel ative aburdance Of eulachon in bottomtraw s
in autumn, Qulf of Al aska.

Figure 1v,B.217,—Standardi zed rate of catch of eulachon by bottom
trawl in the GQulf of Al aska.

Figure 1Iv.B,218,—eneralized area in which eulachon | arvae were
caught by tow nets in summer, Qlf of Al aska.

Figure 1v.B,219,—Rel ative abundance of eulachon in tow nets in
summer, Gulf of Al aska.

Fi gure 1v.B,220.,-~Standardi zed rate of catch of eulachon by tow
net in the Gulf of Al aska.
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Figure 1v,B,221,--Ceneralized areas in which deep-sea snelt (Bathy-
lagidae) | arvae were caught by bongo nets in spring and autum and
juveniles were caught by Isaacs-Kidd trawl in summer, Qlf of
Al aska.

Figure 1v.B.222,—Rel ative abundance of deep-sea snelts (Bathylagidae)
in Isaacs-Kidd trawls in summer, Qulf of Al aska.

Figure 1Iv,B.223,--Standardi zed rate of catch of deep-sea snelts (Bathy-
| agi dae) by Isaacs-Kidd trawl. in the Qulf of Al aska.

Figure 1vV.B.224,—Rel ative abundance of deep-sea snelts (Bathylagidae)
in bongo nets in spring, Qulf of Al aska.

Figure 1v,B,225,—Rel ative abundance of deep-sea snelts (Bathylagidae)
in bongo nets in autum, Qulf of Al aska.

Figure 1v.B.226,—Standardi zed rate of catch of deep-sea smelts (Bathy-
lagidae) by bongo net in the Gulf of Al aska.

Figure 1v.B.227,.--Relative abundance of |anternfishes (Myctophidae)
in Isaacs-Kidd trawls in sumrer, Qulf of Al aska.

Figure 1v,B,228,--Standardi zed rate of catch of |anternfishes (Mycto-
phidae) by Isaacs-Kidd trawl in the Gulf of Al aska.

Figure 1v.B.229,--Relative abundance of |anternfishes (Myctophidae)
in bongo nets in spring, Qulf of Al aska,

Figure 1V,B,230.--Rel ative abundance of lanternfishes (Myctophi dae)
in bongo nets in autum, Qulf of Al aska.

Figure Iv,B.231,--Standardized rate of catch of lanternfishes (Mycto-
phidae) by bongo net in the Gulf of Al aska.

Figure 1v,B.232,--Rel ative abundance of jack mackerel and Pacific
saury in purse seines in sunmer, Gulf of Al aska.

Figure 1v,B,233.--Standardi zed rate of catch of jack mackerel by purse
seine in the @Qulf of Al aska.

Figure 1v,B,234,—Standardi zed rate of catch of Pacific saury by purse
seine in the Qulf of Al aska.

Figure 1v.B,235,--Rel ative abundance of jack mackerel and Pacific
saury in gillnets in sumer, Qlf of Al aska.

Figure 1v.B.236,--Standardi zed rate of catch of jack mackerel by
gillnet in the Qulf to Al aska.
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Figure 1v.B,237.-Standardi zed rate of catch of Pacific saury by gill-
net in the Gulf of Al aska.

Figure 1v,B,238,—Rel ative abundance of jack mackerel and Pacific saury
in bottomtraws in summer, Qulf of Al aska.

Figure 1v.B,239.~~Rel ative abundance of Pacific ponfret in purse seines
in summer, Qulf of Al aska.

Figure 1v,B,240.--Standardized rate of catch of Pacific ponfret by
purse seine in the Glf of Al aska.

Figure 1v,B.,241,~Rel ative abundance of Pacific pomfret in gillnets
in summer, Gulf of Alaska.

Figure 1V,B,242,--Standardized rate of catch of Pacific pomfret by
gillnet in the Gulf of Alaska.

Figure 1Iv,B,243,--Ceneralized areas in which prowfish juveniles were
caught by seines in spring and summer, Gulf of Al aska.

Fi gure 1v,B,244,--Ceneralized areas in which Pacific sandfish juveniles
were caught by seines in spring and sumer, Qul f of Al aska.

Fi gure 1v.B,245,—Relative abundance of prowfish and Pacific sandfish
in purse seines in spring, Gulf of Al aska.

Figure 1V.B.246,--Relative abundance of prowfish and Pacific sandfish
in purse seines in sumer, Gulf of Al aska.

Figure 1v,B,247,-Standardi zed rate of catch of prowfish by purse
seine in the Qulf of Al aska.

Figure 1v,B,248.-Standardized rate of catch of Pacific sandfish
by purse seine in the @Qulf of A aska.

Figure 1V,B,249,--Relative abundance of prowfish and Pacific sandfish
in bottomtraws in winter,”Gulf of Al aska.

Figure 1v,B,250,--Relative abundance of prowfish and Pacific sandfish
in bottomtraws in spring, Qulf of Al aska.

Fi gure 1v,B,251,—Rel ative abundance of prowfish and Pacific sandfish
in bottomtraws in summer, Qulf of Alaska.

Figure 1v,B.252,—Rel ative abundance of prowfish and Pacific sandfish
in bottom trawls in autum, Gulf of Al aska.

Figure 1V,B,253.—Standardi zed rate of catch of prowfish by bottom
trawl in the @l f of Al aska.
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Figure 1v,B,254,--Standardi zed rate of catch of Pacific sandfish by
bottom trawl in the Gulf of Alaska.

Figure 1v,B.255,--Relative abundance of prowfish and Pacific sandfish
in midwater trawl s in summer, Qulf of Al aska.

Figure 1v,B.256.--Standardi zed rate of catch of prowfish by nm dwater
traml in the @l f of Al aska.

Figure 1vV,B,257,--Standardized rate of catch of Pacifich sandfish by
midwater trawl in the Qulf of Al aska.

Figure 1v.B.258,--Relative abundance of prowfish and Pacific sandfish
in tow nets in spring, Qulf of Al aska.

Figure 1v.B,259,--Relative abundance of prowfish and Pacific sandfish
in tow nets in sumer, Gulf of Al aska.

Figure 1V.B.260,--Standardized rate of catch of Pacific sandfish by
tow net in the Qulf of Al aska.

Figure 1v.B.261,—&eneralized areas in which Pacific sand |ance |arvae
were caught by tow nets, plankton nets, and bongo nets in spring
and summer, Qlf of Al aska.

Figure IV,B,262,~-Generalized areas in which Pacific sand |ance juve~
niles were caught by seines, plankton nets, and pel agic trawls in
summer, @l f of Alaska.

Figure 1v,.B.263,--Relative abundance of Pacific sand lance in purse
seines in spring, Gulf of Al aska.

Figure 1v.B.264,--Relative abundance of Pacific sand lance in purse
seines in sumer, CGulf of Alaska.

Figure 1v.B,265.-Standardized rate of catch of Pacific sand |ance
by purse seine in the @Qulf of A aska.

Figure 1Iv,B.266,--Relative abundance of Pacific sand lance in mid-
water trawls in sumer, Gulf of Al aska.

Figure 1v,B,267.-Standardized rate of catch of Pacific sand |ance
by mdwater traw in the Qulf of Al aska.

Figure 1v.B.268,--Rel ative abundance of Pacific sand |ance in bongo
nets in spring, Qulf of Al aska.

Figure 1v.B,269,--Standardi zed rate of catch of Pacific sand lance by
bongo net in the Gulf of Al aska.

XX i

Page
680

681

682

683

684

685

686

687

688

689

690

691

692

693

694

695



Fi gure 1v,.B,270.—Rel ative abundance of Pacific sand lance in tow nets
in spring, Qulf of Alaska.

Fi gure 1v.B,271,—Rel ative abundance of Pacific sand lance in tow nets
in sumrer, Qlf of Al aska.

Figure 1v,B.272.—Standardi zed rate of catch of Pacific sand lance by
tow nets in the Qulf of Al aska.

Fi gure 1v,B,273.—Rel ative abundance of Pacific sand lance in plankton
nets in sumer, Gulf of Al aska.

Figure 1v.B.274,~Standardi zed rate of catch of Pacific sand |ance by
plankton net in the Qulf of Al aska.

Figure 1v.B.,275.—Relative abundance of chub mackerel in purse seines
in sumrer, Qulf of Al aska.

Figure 1v,B,276,--Standardized rate of catch of chub mackerel by purse
seine in the Gulf of Al aska.

Figure 1v,B.277.--Relative abundance of chub mackerel in gillnets in .

sumer, @Qlf of Al aska.

Figure 1v,B,278,—Rel ative abundance of al bacore in troll gear in
sumer, Qul f of Al aska.

Figure 1v,B,279.-Standardi zed rate of catch of albacore by trolling
inthe Gulf of Al aska.

Figure IV.B.280.--Ceneralized areas in which Atka mackerel |arvae were
caught by seines in spring and juveniles were caught in sumrer,
Gul f of Al aska.

Figure 1v,B.281.--Relative abundance of Atka mackerel in purse seines
in spring, Qulf of Al aska.

Figure 1v.B,282,~Rel ative abundance of Atka mackerel in purse seines
in summer QIf of. Al aska.

Figure 1v,B.,283,-Standardized rate of catch of Atka nackerel by purse
seine in the Gulf of Al aska.

Fi gure 1v.B.284.,—Rel ative abundance of Atka nackerel in bottom trawls
in wnter, Qulf of Al aska.

Figure 1v.B.285.—Rel ative abundance of Atka mackerel in bottomtraws
in spring, Qulf of Al aska.

Figure 1v,B,286.—Rel ative abundance of Atka mackerel in bottomtraws
in summer, Qlf of Al aska.
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Figure 1v.B,287,--Relative abundance of Atka mackerel in bottomtraw s
in autum, Gulf of Al aska. 713

Figure 1Iv,.B,288,—Standardized rate of catch of Atka mackerel by bottom
trawl in the Qulf of Al aska. 714
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I'V. H STORI CAL DATA RECORD OF NON- SALMONI D PELAG C FI SHES

Data records used to supplement the review of scientific literature on the
relative abundance and distribution of the species under study, within the
confines of the present study area were obtained froma nunber of governmenta
and academ c sources. Both published and unpublished information has been
retrieved

The status of historical information retrieved ranged fromrecords that were
fully anal yzed, docunented and published, to totally raw data taken fromfield
|l ogs and deck sanpling forns.

As a first step, data were classified according to their content and quality
as:
1. Primary data: Oiginal, raw data individually assenbl ed and anal yzed.
Fourteen sources of available data were included in this category;,

a. National Marine Fisheries Service (¥MFS) -- (Observer program on

Japanese traw ers, 1963-69 ( 5 cruises)
b. NMFs -- QObserver program on Japanese traw ers and

mot her shi ps, 1973-75 (23 cruises)
c. NMFs -- Cbserver program on Soviet trawlers, '’ 1974-75 ( 5 cruises)
d.  NWs -- High seas sal non surveys, 1955-71 41 cruises)
e. NWs -- Exploratory fishing surveys, 1948-62 13 crui ses)
f. NWs -- Bristol Bay snelt surveys, 1966-70 4 cruises)
g. NWs Marmap | surveys, 1971-72 2 cruises)
h. Alaska Department of Fish and Gane (ADFG) -- Offshore

N TN N

sal mon nonitoring surveys, 1967-68 ( 3 cruises)
i. ADFG -- Kodiak shrinp, surveys, 1974-76 9 cruises)
jo University of Washington, Fisheries Research Institute

(UW-FRI) -- Kodiak sal non nmonitoring, 1963-75 (13 cruises)
k. UW-FRI -- H gh seas sal non surveys, 1956-69 (35 cruises)

1. UW-Department Oof Cceanography -- International

Geophysi cal Year (IGY) oceanographic surveys, 1957 (1cruise)
m  Hokkaido University, Japan -- Survey cruises, 1955-70 (12 cruises)
n. Fisheries Research Board of Canada (FRBC) -- Pacific

Bi ol ogi cal Station surveys, 1970 (1cruise)

2. Secondary data: Summaries prepared fromoriginal data records. Five
sources, consisting mainly of comercial |andings statistics, made up
this category;

a. ADFG records of commercial landings (fish ticket information).

b. Japanese records of comercial catches (as provided to the Inter-
national North Pacific Fisheries Conm ssion (INPFC)).

c. Soviet records of catches (as provided to the United States

Government).

WMFS groundfish surveys (other than those in 1 above).

ADFG expl oratory surveys

D =

3. Tertiary data: Included, but were not limted to, published or process-
ed data summaries, tables, and lists of historical statistical infor-
mation. Seven broad categories of information contained the mgjority
of data
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International Pacific Halibut Comm ssion (IPHC) groundfish surveys
NMFS, Auke Bay Fisheries Laboratory (aBFL), Juneau, Al aska, inshore
exploratory surveys.
c. U S. Bureau of Commercial Fisheries (BCF) records of Al askan
| andi ngs.
d. ADFG records of landings (not found in 2 above).
e. US. SR exploratory fishing and biological survey records.
f
g

oo

Japanese fishery survey records
Canadi an fishery survey records

Primary data were individually analyzed and are being presented in this section
of the report and in Appendices B and C.  Secondary and tertiary data, in their
processed forns, have been used, whenever possible and necessary, in various
sections of this report dealing with the history of comrercial fisheries as
well as in the individual summaries of current know edge concerning the princi-
pal species of non-salmonid pelagic fish in the study areas.

Primary Hi storical Data Record

The bul k of the historical data (surveys listed under primary data, 1 above)
have not been previously analyzed for nost species presently under study. The
majority of usable, information originated with the NMFS, ADFG and the Universi -
ty of Washington. Sources of non-United States primary data were rather poor
with the exception of the Hokkaido University survey records which have been
published in a quite detailed format.

Information inventoried was quite variable in quality because the majority of

the data were obtained during linmted sanpling seasons (usually in the sumer)
on an incidental basis, routinely using sanpling gear not designed to capture
the subject species. The targets of the various cruises are shown in Table
Iv.1.

Some of the problenms encountered included, but were not linmted to, obvious

m sidentification and inadequate qualitative and quantitative measurements.
Furthermore, the historical nature of the information has precluded any object-
ive verification of the data and of the instruments and nmethods used in gener-
ating them

During the assenbly and eval uation of the data, no standard cutoff date was
considered, and data were inventoried and accepted for use under the follow ng
criteria
1. Surveys conducted within the geographical area of interest: Cruises
woul d often contain only a nunmber of hauls conducted in the area; in such
cases, only those haul s-were included

2. Surveys for which locations, times and nethods of sanpling were adequate-
ly docunented

3. Surveys in which incidental catches of the species of interest were
fully docunented
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Tabl e Iv.1.--Characteristics of sanpling gear used by the various agencies during surveys in the
eastern Bering Sea and the Qulf of Al aska.

Gear Agency Tar get (s) Characteristics*

Townet FRI Juv. sal non 17 mlong w/codend nesh | ess than 20mm

Townet NMFS/ABFL Juv. sal mon I nformation not available

Isaacs-Kidd trawl  Univ. Wash. Ichthyoplankton 8m |ong wend nesh |ess than 4nm

Isaacs-Kidd trawl  Hokkaido Univ. Ichthyoplankton Sinmilar to that of University of Washington

Pl ankt on net Hokkaido Univ. Zoopl ankt on 5mlong wend nesh less than 1lmm

Bongo net NMFS Zooplankton Openi ng diam. 0.5m operated in arrays, end’
mesh 0.303 and 0.505mm

Bottom traw NVFS Bottonfish 400 mesh Eastern traw

Bottom traw Hokkaido Univ. Bot t onfi sh 43m head rope, end nesh approximtely 60mm

Bottom traw " Jap. commer, Bottonfish 66-84m | ong w/59-80m footrope and 50-60m

' headrope; end nmesh 80-100mm

Bottom traw FRBC Bottomfish I nformation not available

Bottom traw Jap. commer. Shrinp 54-70m long w/54-69m footrope and 42-53m
headrope: end mesh 30-50mm

Bottom traw ADFG Shrinp 21lmlong w/19m footrope and 19m headr ope;
end nmesh |ess than 45mm

Bottom traw NMVFS Shrinp 12m | ong w/13-21m footrope and 13-18m headrope

Pel agi ¢ trawl NMFS Herring 52m long nodified Universal traw; 28m foot
and headrope; end nesh 45mm

Gillnet NVFS Sal nmon 8-40 shackles of 91x7m multifilament and nono-
filament w mesh 60-160mm

Gillnet Hokkaido Univ. Sal non 62- 143 tans of 49x5m nonofil ament w nesh
30-125mm

Gillnet ADFG Sal mon 10 shackl es 91x8m w/110mm mesh °

Purse seine FRI Sal nmon 732m corkline; average 60nm body nesh and
35mm bunt mesh

Purse seine NMFS/ABFL Sal nmon Various: 110, 366, 549m corkline

Lanpara NMFS/ABFL S a Inon 210m corkline

*Characteristics given are generalized into wide categories which serve only to give an approxi mate

view of the gear types used.
gear information for each haul

NWF023.PF760801.

In many cases gear information is fragmentary or missing. Al available
performed is archived with NOAA/EDS on conputer data tape OCSEAP



4, Cruises in which incidental catches of any species of interest occurred
and were reported for more than 10% of the hauls conducted in the geo-
graphical area of interest: Cruise records not satisfying this require-
ment included primarily those in which the sanpling gear and stratum were
totally inappropriate for the pelagic species of interest (e.g., nost
bottomfish sanpling, Kking and snow (Tanner) crab surveys, as well as nost
shrinp surveys)

As a general rule, very few of the potentially available bottomtrawing
cruises were included in the primary data record. Those included were deened
margi nal |y acceptabl e and have been used to denonstrate the degree of vul nera-
bility and availability of pelagic species to such gear

Because data fromthese various sources were in various formats, it was necess-
ary to reprocess all data to a common format (see Appendix A). Followi ng the
conversion, the data were punched onto cards, listed, and verified against
their original sources (see Introduction to the Data Appendix). Finally, data
were transferred to conputer tape files to facilitate further access, retriev-

al and anal ysis.

Survey Targets and Methods

The nethods used and the areas and times covered in each of the surveys varied
considerably with the objectives of the investigations

Japanese traw ers participating in the 1963-69 observer programdirected their
operations toward the capture of groundfish and shrinp in the Qulf of Al aska.
The primary goal of observations was to determne the amount of halibut caught
incidentally. Later observer prograns on Japanese and Soviet vessels in
1973-75 had as their main objective the evaluation of the inpact of foreign
fisheries on groundfish and shellfish stocks

The NMFS high seas sal non surveys were conducted with gillnets in the North
Pacific COcean, the Qulf of Alaska, and the Bering Sea. Their primry object-
ive was to investigate comercially inportant salmonid stocks, but catches of
other species were also tabulated. NWS exploratory fishing surveys, using a
|arge variety of sanpling gear (otter traws, beamtraws, shrinp trawl's, mid-
water herring traw s, dipnets, and troll gear) were conducted across the entire
‘northeastern Pacific Ccean, the Bering Sea, and the Gulf of Al aska. These
surveys had various objectives ranging fromthe investigation of the range and
rel ative abundance of any commercially inmportant fish and shellfish to the
investigation of particular stocks and the evaluation of particular types of

gear.

The NMFS Bristol Bay studies were conducted by the Auke Bay Biol ogi cal Labora-
tory using townets, lampara nets and, in later surveys, purse seines. The
survey objectives centered on the investigation of the early marine life his-
tory and distribution of Bristol Bay salnon stocks. The presence and abun-
dance of other species caught were routinely recorded.

Marmap | surveys, using banks of bongo nets, focused on the investigation of
mesopelagic speci es and ichthyoplankten in the northeastern Pacific Ccean.
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The ADFG sal non surveys were conducted of f southeastern Al aska for a nunber of
years to estimate the abundance of commercially inportant sal non speci es.

O her species caught in the gillnets were enumerated and recorded. Shrinp
surveys around Kodi ak Island by ADFG, using shrinp traw s, contained records of
other fish caught (mainly snelt).

The FRI Kodiak surveys, using townets, had as their main objective the assess-
ment of salnon snelts in the bays around Kodi ak Island. Qther species caught
were noted but not measured nor, at times, enunerated. Surveys on the high
seas by FRI using purse seines also focused on salnmon, but all other species
caught were rather accurately identified, enunerated, and recorded.

O nore than 100 oceanographic cruises by the University of Washington a
single cruise in which ichthyological speci nens were both sanpled (using Isaacs-
Kidd traw s) and recorded as to species and nunbers was included in the record.
On the other hand, oceanographic cruises by the Hokkaido University vessel

Oshoro Maru utilized a variety of gear (plankton nets, Isaacs-Kidd traw s,
gillnets, and bottomtrawls) to obtain sanples »f the fauna which were routine-
ly enunerated, identified, and recorded.

Finally, although primary data fromthe FRBC Pacific Biological Station,
Nanaimo, B. C., Wwere not made available, published information furnished data
on the single cruise included in our record. Traws were used to investigate
of fshore herring stocks, but other species caught on the cruise were enunera-
ted and recorded.

As a general comment, it may be stated that almest none of the surveys inven-
toried considered any’ of the species under study in this report to be their
main target of research. Length and wei ght neasurenents were al most never
taken. Further, we found no data describing the age structure of the fish
under study here. For a number of surveys, general comments on age such as
“larvae”, ‘juveniles”, or “adults” were entered along with the noting of the
occurrence of fish species in the catches.

The enphasis of the sanpling procedures in all surveys focused upon the vari-
ous target species of fish and shellfish which were routinely the first to be
sorted, measured, examine#, and in sone cases tagged. Non-target species were
identified and enumerated as time permtted. |n nost cases, nunmbers of inci-
dental |y caught non-target species were projected from subsamples or their
nunber was visually estimated. In sanples taken from bottom traw catches,

wei ghts rather than nunbers were recorded. For the purposes of this analysis
and for conformty with the mgjority of the records, however, we are presen-
ting catch rates in nunbers for all surveys.

Areas and Timng of Sanpling

The majority of the surveys considered in this report were conducted within
the period from April to August inclusive, but a number of surveys (see Appen-
dix B) were conducted either wholly or partly in autum and winter. The start-
ing dates and duration of cruises were quite variable fromyear to year, rang-
ing froma few days to a number of nonths” (Appendix B).
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Station densities also were quite variable because the cruise tracks for the
various surveys ranged from nearly straight transoceanic crossings to |ocalized
sanpling within a confined area. For catch rate conputations, we standardized
stations to areas neasuring 30' of longitude by 15 of latitude.

The duration of tows and gear “soak” tines varied according to the gear used
We standardi zed haul s by seines, bottomtraw s, Isaacs-Kidd traw s, bongo nets
and pelagic mdwater trams to 0.5 hr duration which, in nost cases, agreed
with the observed duration. Gillnets were standardized to 12 hr “soak” time
per kiloneter of net, and plankton nets and townets were standardized to 0.2
hr tows. Trolling was standardized to 6 hr of trolling. In all cases, the
prevailing duration was taken to be the target.

Estimates of distance and area fished were available in very few instances,

and such estimates were often fragmentary. Because of the fragnentary nature
and differences in the original data reported, we converted catch rates for all
surveys to numbers caught/specific amount of tinme fished,

Vessel s participating in these surveys ranged fromsmall, inshore townet boats
to large factory traw ers and notherships. Because of the great variety of
vessel s involved, the different types of gear, and the variation in operating
techni ques between surveys, cruises, and years, the results are not clearly
conparabl e between. surveys or years. No attenpt has been nade to adjust catch
rates to variables other than broad gear categories.

Wthin each survey, each type of gear used was fairly constant throughout the
years of the survey. .A nunber of surveys used a nunber of different types of
gear. Sanpling gears are described in a general formin Table IV.1.

Anal ysis and Presentation of the Data

Wth 160 surveys (179 if all different gear used in a survey were to be coun-
ted separately) spanning 28 years in both the Gulf of Alaska and the eastern
Bering Sea, and with nearly two dozen species or groups of species of fish
under study, a very large nunber of distributional data sets were avail able
for further analysis.

In order to reduce this large volune to manageabl e | evels from which rel evant
information could be derived, certain species were grouped within or across
famlies. Data were grouped according to sanpling gear used and not according
to surveys or years of sanpling. Because data” were not clearly conparable
fromyear to year as the result of variability in sanpling |ocations and tech-
niques, the analysis focused prinmarily on seasonal distribution and relative
abundance, as expressed through standardized catch-per-unit-effort (CPUE) for
each sanpling gear across all years of sanpling. Distributional maps for sone
sanmpling operations which showed no significant catches of any species of inter-
est were excluded fromthe text. Seasons, for purposes of this analysis, were
defined as cal endar quarters which were found to closely approximte the four
seasons in the aquatic environment.

Data were presented in the follow ng manner
1. Atable of station data is included in Appendix B. Catch and gear infor-

mation are not entered; however, methods for retrieval of such information
are presented in Appendix A
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2.  Conputer-generated charts showing the distribution of hauls by gear type,
season, and area are included in section 1v.A., “Distribution of Conbined
Effort and Catches by Gear and by Season” (Figures 1Iv.A.1 - 1IV.A,52).°

3. Figures describing the nean geonetric CPUE, wth 90% confidence interval,
of all pel agic species conbined considered by each gear type, within each
of two areas (Bering Sea and Qulf of Al aska) for each year of sanpling are
included with the above figures. The CPUE figures do not include infor-
mation from the various NMFS observer surveys or the UW-FRI Kodiak sal non
surveys because of the fragnentary nature and summary form of the data.

4, Figures describing the nean geonetric CPUE, with 90% confidence interval
of each species and/or group of species under study, as shown by the vari-
ous types of gear in the Bering Sea and the Gulf of Alaska, for each year
of sanpling are included in this section under IV.B., “Distribution and
Rel ative Abundance of Individual Species and Goups of Fishes” (Figures
IV.B.1 - IV.B,288).

5. Computer-printer generated distributional charts show ng the standard-
I zed mean geonetric CPUE for each species or group of species as shown by
each sanpling gear within standard areas of 15 latitude x 30" |ongitude
in each calendar quarter sanpled, across all years, are included in Appen-
dix c.

(=2}
.

- Conput er-generated charts showing the seasonal relative abundance of all
speci es and groups of species under study, as shown by different types of
sanpling gear are included in section 1Iv.B. as nmentioned in (4) above.
These charts were generated fromthe CPUE prints (5 above), but a select-
ion process was used to establish the definitions of above average, aver-
age, and bel ow average abundance for any given species

The mean geonetric standard CPUE of a given species caught by any given gear
vype across all years of sanpling in an area within the same cal endar quarter
was ~rhitrarily taken as average, while CPUE rates falling in the upper or

| ower quarccis of the cal cul ated confidence interval were termed above average
and below average, respectively.

As such, the abundance-distribution charts serve to show seasonal but not annu-
al variations in distribution and abundance for each species in a nunber of
areas and strata as inherently defined by the operational capabilities of the
various gear types considered. Consequently, abundance is defined as a highly
relative measure pertaining to variations in the occurrence of a species inde-
pendent of all others. As such, different catch rates for the various species
were taken as average and, additionally, different average val ues were assign-
ed to catch rates of the same species when caught by different gear types.

Because no accurate information describing the age structure of the catches
was found, no special plotting of juvenile and larval catches was possible.
Consequently, the use of “nunbers of fish caught” in the cal cul ated CPUE of
catches of larvae and juveniles could be very nmsleading, in spite of consid-
eration for the sanpling gear used (e.g., plankton nets).

In order to partly alleviate this problem generalized plots describing the

distribution of |arvae and juveniles have been placed, whenever possible, at
the beginning of the section on distribution and relative abundance of each
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species. These plots have been prepared with the aid of the occasional infor-
mation describing the catches as larvae or juveniles.

In order to provide sone insight into possible seasonal, annual, and |ong-term
variations in the distribution and relative abundance of the various species,
to the extent information at hand allowed we are presenting information in the
foll owi ng sections

IV.A., Distribution of Conbined Effort and Catches by Gear and by Season
(figs. IV.A.1 - 1IV.A.52) -- Sanpling distribution charts are grouped
by area according to sanpling gear by season, each followed by graphs
descri bing annual and |long-termvariations in overall catches.

IV.B. Distribution and Rel ative Abundance of |ndividual Species and G oups
of Fishes (figs. IvV.B.1 - 1V.B.288) -- Distribution and relative abun-
dance charts by area for each species are presented by appropriate
sanpling gear in each season sanpled. Again, each set is followed by
graphs show ng any apparent annual variation in the abundance of the
Speci es.

In this manner, keeping in mnd the limted amount of information avail able,
It becomes possible to take advantage of the diversity of informational sets
in order to get a nmore conplete view of the species distribution and relative
abundance and their possible areal, seasonal, annual, long-term and stratal
vari ations.
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1v.A. DI STRIBUTION OF COVBI NED EFFORT AND CATCHES BY GEAR AND BY SEASON

The maps included in Figures IV.A.1 - IV.A.52 have a legend inside a box refer-

ring to haul's of subject pelagic species with “no catch” and “catch”. The
upper figure indicates the nunber of hauls in which no catches were nade and

the lower figure indicates the nunber of hauls in which catches were nmade.

Thus 1 lshows one haul with no catches and no hauls w th catches.
0

“Each group of charts by fishing gear is followed by CPUE graphs show ng catches
of all pelagic species by that gear by the various agencies.

The key to agencies shown on the CPUE graphs is as follows:

NMFS, Northwest and Al aska Fisheries Center, Seattle, Washington

NMFS, Auke Bay Biol ogical Laboratory, Juneau, Al aska

oservers on Japanese vessel s

Observers on Soviet vessels

Al aska Department of Fish and Gane
Fisheries Research Institute, University of \Washington, Seattle

Hokkaido University, Sapporo, Japan

_Fisheries Research Board of Canada, Biological Station, Nanainp, B.C

Move: Wherz the caleulation of the geometric mean was not feasible, arithnetic
means, W thout confidence intervals, are shown.

Each entry on the CPUE graphs is acconpanied by the nunber of observations
(Arabic nunerals). Also shown are the 90% confidence limts, the mean CPUE,
and a synbol for the agency that did the sanpling. Exanple:

[}
o ————— Nunber of observations
-+ 90% confidence limt

----- Mean CPUE and symbol for agency

—— 90% confidence limt
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Figure I'V. A.14.--Standardized rate of catch (geometric nean: number/0,5 hr
with 90% confidence interval and nunber of observations) of all pelagic
species conmbined in the eastern Bering Sea by pelagic traw.
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Figure 1v.A.19.--Standardized rate of catch (geonetric nean: number/0,5 hr
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species conbined in the eastern Bering Sea by bongo net.
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Figure I'V. A.50,--Standardized rate of catch (geonetric mean: number/0,2 hr
with 90% confidence interval and nunber of observations) of all pelagic
species conbined in the Gulf of Al aska by plankton net.
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V. B. DISTRIBUTI ON AND RELATI VE ABUNDANCE OF | NDI VI DUAL SPECI ES AND GROUPS
OF FI SHES

The maps included in Figures IV.B.1 - IV.B.288 show graphically the relative
abundance (see p. 363 , introduction to section IV ) of each species or group
of species by gear and by season. The boxes on the maps indicate where sanp-
ling was done, and the shading, where it appears, designates the relative
abundance of the species or group of species in that sanpling area. Sone naps
include nore than one species, in which instance the boxes are divided diagon-
ally, the top triangle referring to one species and the bottomreferring to the
other species. Three types of shading indicate bel ow average, average*, or
above average abundance found i-p-sanpling.

Key to Shading: Bel ow average abundance

Aver age abundance

Above average abundance .

*Average: Mean CPUE - Standard Deviation

Each group of charts show ng the relative abundance for each species sanpled
by a given type of gear is followed by a CPUE graph for that species and ‘gear.
Each entry on these graphs is acconpanied by the nunber of observations
(Arabic nunerals) and the cal endar quarter in which observations were nade -
(Roman nunerals). Also shown are the 90% confidence linits, the nean CPUE,
and a symbol for the agency that did the sanpling. An exanple is as follows:

E ————— Quarter of year (summer)
oy .
N e Number of observations

— - 90% confidence limt

----- Mean cpuE and synbol for agency

1 ----- 90% confidence limt
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Figure IV.B.7.--Standardi zed rate of catch of basking sharks by gillnet in
the eastern Bering Sea (geometric mean: number/kmof net in 12 hr soak
Wlth) 90% confidence interval nunber of observations, and quarter of the
year).
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Figure IV.B.8.--Standardized rate of catch of salmon shark by gillnet in the
eastern Bering Sea (geometric mean: number/km of net in 12 hr soak with
90% confidence interval, number of observations, and quarter of the year).

430



TEY

180 00w

1_.(5 Q0w 170 Qow 165 00w 1&0 00w

FYOR==.) I TV0 IR UV 00 PO FUU UOR PUY W0 T I PR S D oo o g s oS e e o e ras T ot S e SU% S BYp U [T o3 o3 S8 A0 £TW SR VT TR W VX VY SWE 71 BV SO0 STRLTS FEu TT YU TTL VA 10 S0 SV FTY NVS U KLTWY FYL YR AV SV VR YY 773 (VR IV 1T PLXM DT YUC R SRR I RV SOV IR RTINS S0 0w SUMDOUHITYY 1L S0 SHEN SU0 St IR T

TR R RSN R S e

==

;
]

[]

Requiem

O] U s[haxks

::I - Blue shark
0 - Al

I T

1
]
]

xgﬁ
]

1]

5 oon
i | f
- L [
| L C1] C :
! o
[ ] [] P

Sa 00 . I Q‘Z%_‘< [

s i 2 Sa oON
4 — o i
i Y :

. m- - - 1
: O O N 10 O -

o — — -
: 4 ‘ i !
A o a — E
i — « @ L - - 3

52 00N LU U reprThrrer i e o .,.r:y_jg?:r“;:f;'. T '11':";:‘?: BRTRRES: 111 sietiiarasiatcivn g"'j"*?rpj’lgp}'gl}rmn[q BAT LA 80 05 LAN L) LAF LAY SAF SAFAAA LI XATEAE LA Lia 124 qu T II[IIIYJHMH LD S R LA 10 L8 LA AT Nt AN MO SR ! T ise oo
160 00w 175 oow 170 oow 165 OoW B eooos 155 OOW
PELAGIC SAMPL ING LOCATIONG Y DILLNETS - SLMMER OUARTER

Fi gure 1v.B.9.--Rel ative abundance of blue shark in gillnets in summer, eastern Bering Sea.
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Figure IV.B.10.--Standardized rate of catch of blue shark by gillnet in the

eastern Bering Sea (geometric nean: nunber/kmof net in 12 hr soak with

90% confidence interval, number of observations, and quarter of the year).
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Figure 1v.B.12.--Standardi zed rate of catch of spiny dogfish by purse seine
in the eastern Bering Sea (geometric mean: number/30 min tow with 90%
confidence interval, nunber of observations, and quarter of the year).
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Figure IV. B. 14. --Rel ative abundance of spiny dogfish in gillnets in sumer, eastern Bering Sea.
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Figure IV. B.15.--Standardi zed rate of catch of spiny dogfish by gillnet in
the eastern Bering Sea (geonetric nean: nunber/km of net in 12 hr soak
with 90% confidence interval, number of observations, and quarter of the
year).
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Figure 1v.B,18.--Standardized rate of catch of spiny dogfish by bottom trawl
in the eastern Bering Sea (geonetric mean: nunber/30 min tow with 90% con-
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Figure IV. B.21.--Relative abundance of Pacific herring in purse seines in summer, eastern Bering Sea.
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Figure IV. B.22,--Standardized rate of catch of Pacific herring by purse seine
in the eastern Bering Sea (geonetric mean: nunber/30 min tow with 90% con-

fidence interval, nunmber of observations, and quarter of the year).
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Figure IV. B.30.--Standardized rate of catch of Pacific herring by

bottomtrawl in the eastern Bering Sea (geonmetric mean: number/
30mn tow with 90% confidence interval, nunber of observations,
and quarter of the year).
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Figure 1v.B.33.--Standardized rate of catch of Pacific herring by tow net
in the eastern Bering Sea (geonetric nmean: npunber/12 min tow with 90%

confidence interval, nunber of observations, and quarter of the year).
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Figure 1Iv. B.37.--Standardized rate of catch of unidentified smelts by purse

seine in the eastern Bering Sea (geonetric mean: nunber/30 min tow with
90% confidence interval, number of observations, and quarter of the year).
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Figure IV. B.38.--Standardized rate of catch of rainbow snmelt by purse seine
in the eastern Bering Sea (geometric nean: nunber/30 min tow with 90%
confidence interval, number of observations, and quarter of the year).
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by bottomtraw in the eastern Bering Sea (geonetric nean: nunber/
30 mn tow with 90% confidence interval, nunber of observations,
and quarter of the year).

464



9%

17 16¢

[l
e Lo iprhbud o fadkd

160 00w
Y

155 coa

L .- - e —— P R R et :
m@wul SITE 7R LTI et Ay UL IURTI Py SRS SIS ST LIOLENE FUG SUUSOERURRRERENIPIIE R S SR S
(T
i g i
I
Unidenti~/| .
fod Rainbows— e
‘e ! N & /'/ ~
d i
’ . i
— ] —7:9 aon
58 oo
a V'
SEVA
=
Eﬁ
> 7 B
3 i
_ A T B ————— - :-' * OON
S6 oo . \I\ o
1 S E“
; &
! S
t A L
. vl G
":‘
> =
iy
H: “Q—’i%___ —— - ot e -——--{-34 ZoN
>4 CON -~ —— — - - AT e S e - 7
'TE 7 . 3~
LE f :
+H 3l
a 5
| p &~ -
‘ e >
- 12235295389 et 52
=2 Cmiﬁ - i el s e e e e e S T g, o T TR R TR T O FEEES coN
oow - 175 oow 1 oW : " -

PELAGIC SAMPLING LOCATIDNG

BY MIDWATER TRAWLS - WIN

Figure IV. B.43.--Relative abundance of
eastern Bering Sea.

1 QUARTER

unidentified and rai nbow snelts in midwater trawls in w nter,



99%

a8

52

0%

oW ow 160 Dow 1
't drebrfr et o e e e e e e T \_,_L"_"H’ hit E IV Fre VY PER IR VL IVL IV VYT IO L 115 IVR TET PR AVY JUL PSR PO STT OV I S
Smelts
[
Unidenti-
fied / Rainbow
A
1
, 5
)
P
H
H
H >
Ve
yZd
- Q\\, A~
Mmﬁ
§ I
el R
lg ‘/_/r\l .
i old
CM/;%?”
7 /Z:%zj
7
s &
1o
= - o
S TR SR I AR TAT L parry e onot s Eprigsns et e T Iy R ¢ T Oy T T T O I T e B3R AP TNV LRFRAD EAS RAF DA LS LRRATLAR 157 0300300 12 7 ar 0N
™ 17 w 16! " 160 00w 458
PELAGIC SAMPL INC LOCATIONS BY TOW NETS - SPRING TER

Figure IV. B. 44 . abundance of unidentified and rainbow snelts in tow nets in spring,

Bering Sea.

eastern

"
D ODN

B 0oN



i

[EER=STIE

NOT 95t

=y

FOIGTE

3TIFT

W19 .$=9 ‘IouUmMS UT S .9U MO03 OT SI[IWS MOQUIBRI PUB POTIFIIUSPTUN Fo SOUBPUNGE

*eog Julaseg

SATIBIOY~~"GH *d AL 2an8T]

i e gy s b Sty

=

R ECET

XEEE

BE====o S s =

HALMVYND 23NNNS SI3N MOL Ag SNOILVIOT SNIIAVS JIDVI3d
RN H T I i T ST ST AR 13T T T T T ———
p—
o s
e
(o)
[=]
=
a
bmh%\
B w
Q . f
7o ‘
o N [
]
ey °
=]
PaT3}
Tun
T AN

467



STANDARD CPUE (Number of Fish)

¢

f
1
=]
> 2]
T
Idl'
2
=]
<
0.10

0.0|l T

T T

T 1 G [ i 1 ¢ T T q 1 I 1
1950 1955 | 960 1965 1970 1975
, YEAR
Figure IV. B.46.--Standardi zed rate of catch of unidentified snelts by tow
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Figure I'V. B.63.--Standardized rate of catch of capelin by bottomtraw in the
eastern Bering Sea (geonetric nean: nunber/30 mn tow with 90% confidence
interval, nunber of observations, “and quarter of the year).
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Figure I'V. B.70.--Standardized rate of catch of eulachon by purse seine in the

eastern Bering Sea (geonetric mean: nunber/30 min tow With 90% confidence
interval, number of observations, and quarter of the year).
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Figure IV.B.77.--Standardized rate of catch of deep-sea smelts by bongo net
in the eastern Bering Sea (geonetric nean: nunber/30 min tow with 90%
confidence interval, nunber of observations, and quarter of the year).
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Figure 1Iv.B.81.--Standardized rate of catch of lanternfishes by Isaacs-Kidd
trawl in the eastern Bering Sea (geometric nean: number/30 min tow with

90% confidence interval, nunber of observations, and quarter of the year).
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Figure 1Iv.B.82..-Relative abundance of lanternfishes in plankton nets in spring, eastern Bering Sea.
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STANDARD CPUE (Number of Fish)

X

0.1C

o+ 24 ()

0-01ll|l|||ll|ll|I|||;l|Illl||l|||;;lll
1950 1955 1960 1965 1970 1975
YEAR
Fi gure IV.B.84.--Standardized rate of catch of lanternfishes by plankton net
in the eastern Bering Sea (geonetric nean: nunber/12 min tow with 90% con-
fidence interval, number of observations, and quarter of the year) .
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Figure Iv.B.87.--Standardized rate of catch of Pacific saury by purse seine

in the eastern Bering Sea (geonetric nean: nunber/30 min tow with 90%
confidence interval, nunmber of observations, and quarter of the year).
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Figure 1v. B.89.--Standardized rate of catch of jack mackerel by gillnet in
the eastern Bering Sea (geonetric mean: number/km of net in 12 hr soak

with 90% confidence interval, number of observations, and quarter of the

ear).
vear) 511



¢Is

P dRel

32 0o~
1

aw P . - . 47 0w 455 oW . 160 oow 25
durbecbnbo b bubudnbatadatatilidadalu thdribshdodibded sttt R SR T I = s T T T T e S T N T M A m M IR TR R R (8

LEGEND -
HAULS  WITH

Pacific pomfret

A

-
=

[ [ -

l gd i
(.
= K
1 [ T cl
I o .
- :',? o
N e [L.
spguiey ":Z%E”J'Lc':":“ﬁ'i'!{?"%ﬁ&i‘.:? ooy g T
L] Ed w 170 oow 165
PELAGIC SAMPL ING LOCATIONG AND HAULS By SEINES - SUMMER QUARTER

Figure 1Iv.3, 90.--Relative abundance of Pacific pomfret in purse seines in summer, eastern Bering Sea.



148

0w 17s W
e e o

170 00w 165 00w 160 00w 15¢
L-E fih s = Imwxwxunlﬂ‘nmhf § s o s U o v TR T oo VLA FYE SULAVEETEAT) EF EERENS FVY UVE FYSCRAPEL UL TN Y SUEOELEPL A AT A A
CEGEND
c1 —_

Pacific pomfret

] | O

0 Oog o O O

[ ]

L

- ] ﬁ"
1
= 3 ]
O

L

14
7 _‘
11 J P O - ‘l
2 P ol
EHLH - SITTIRTEETTELILITAPOUTNVRs ot iass sl Ty 1T FT CYOROT IS TISTEo (xRl 161 Nabencpeppinssysnsra pusiteddl LR RS RIEA LA g aIRe ey RS LA S ey LR AL PLNY YA AR RLRRL AL LENLARYOS LSRRI LRI LT AAY LIFEANREELLE LIS LUNLEN LAY AAN RASLLS EAF QAT SANSASLAR LN 158 AAS RS MEFIFRRYTRTINS S1.1 001
0% 175 O0W 170 Oow 165 OOwW 160 00w 18

FELAGIC SAMPLING LOTATIONS |BY GILLNETS - SPRING QUARTER

Figure IV. B.91.--Relative abundance of Pacific pomfret in gillnets in spring, eastern Bering Sea.
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STANDARD CPUE (Number of Fish)
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Figure Iv. B.93.--Standardized rate of catch of Pacific ponfret by gillnet in
the eastern Bering Sea (geometric mean: nunber/kmof net in 12 hr soak with

90% confidence interval, nunmber of observations, and quarter of the year).
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Figure 1Iv.B.98.--Standardized rate of catch of prowfish by purse seine in the
eastern Bering Sea (geonetric nean: nunber/30 min tow with 90% confidence

interval, nunmber of observations, and quarter of the year).

520



STANDARD CPUE (Number of Fish)

100
g
(o]
~ b
10 B o
o 3]
o (]
5 ¢ |
[ ] =
8| 4
- " E
1 o
}a
0
ol
1O =
g
= =
s 2
H 1
0
o
11
0.10"‘1||||||lx|||lTﬁtxxl;-x|1|1lTl|llIII
1950 1955 1960 1965 1970 1975
YEAR

Fi gure 1v.B.99.--Standardi zed rate of catch of Pacific sandfish by
purse seine in the eastern Bering Sea (geonetric nean: nunber/30
mn tow wth 90% confidence interval, nunber of observations, and
quarter of the year).
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Figure 1Iv.B,101,--Standardized rate of catch of Pacific sandfish by gillnet
in the eastern Bering Sea (geometric mean: nunber/kmof net in 12 hr
soak with 90% confidence interval, nunber of observations, and quarter

of the year).
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Figure IV. B.104.-- Standardized rate of catch of prowfish by bottem traw in
the eastern Bering Sea (geometric nean: number/30 min tow wth 90% con-

fidence interval, nunber of observations, and quarter of the year).
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Figure IV.B.105.--Standardized rate of catch of Pacific sandfish by bottom
trawm in the eastern Bering Sea (geonmetric mean: nunber/30 min tow with
90% confidence interval, number of observations, and quarter of the year) .
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Figure I'V. B.113.--Standardized rate of catch of Pacific sand |ance by purse
seine in the eastern Bering Sea (geonetric nean: nunber/30 mn tow W th

90% confidence interval , nunber of observations, and quarter of the year).
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Figure 1v.B.127.--Standardized rate of catch of Atka mackerel by purse seine
in the eastern Bering Sea (geonetric mean: nunber/30 min tow with 90%

confidence interval, nunmber of observations, and quarter of the year).
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Figure IV.B.130.--Standardized rate of catch of Atka mackerel by gillnet in
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Figure IV. B.138.--Standardized rate of catch of Atka mackerel by plankton
net in the eastern Bering Sea (geonetric nean: number/12 min tow wth
90% confidence interval, number of observations, and quarter of the year).
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Figure IV.B.141.--Standardized rate of catch of sal non sharks by purse seine
in the Gulf of Alaska (geonetric nmean: nunber/30 min tow with 90% confi-
dence interval, nunber of observations, and quarter of the year).
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Figure IV.B.145.--Standardized rate of catch of basking shark by gillnet in
the Gulf of Alaska (geonetric nmean: nunber/kmof net in 12 hr soak with

90% confidence interval, number of observations, and quarter of the year).
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Figure Iv.B.148.--Standardized rate of catch of blue shark by purse seine in
the Qulf of Alaska (geonetric nean: nunber/30 min tow with 90% confidence

interval, nunber of observations, and quarter of the year).
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Figure 1Iv.B.151.--Standardized rate of catch of soupfin shark by gillnet in
the Qulf of Alaska (geonetric nean: nunber/km of net in 12hr soak wth

90% confidence interval, number of observations, and quarter of the year).
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Figure IV.B.152.--Standardi zed rate of catch of blue shark by gillnet in the
GQul f of Alaska (geonetric mean: nunber/km of net in 12 hr soak with 90%
confidence interval, nunber of observations, and quarter of the year).
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Figure IV.B.156.--Standardized rate of catch of spiny dogfish by purse seine
in the Qulf of A aska (geometric nean: nunber/30 min tow with 90% confi-
dence interval, nunber of observations, and quarter of the year)
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Figure IV.B.164.--Standardized rate of catch of spiny dogfish by bottom trawl
in the Gulf of Alaska (geometric mean: number/30 min tow with 90% confi-
dence interval, number of observations, and quarter of the year).
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Figure 1v.B.169.--Standardized rate of catch of Pacific herring by purse
seine in the Gulf of Alaska (geometric nmean: number/30 min tow with 90
confidence interval, nunmber of observations, and quarter of the year).
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Figure 1v.B.171.--Standardized rate of catch of Pacific herring by gillnet in
the Gulf of Alaska (geonetric mean: nunber/kmof net ., 12 nr soak with

90% confidence interval, nunber of observations, and quarter of the year).
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mn tow with 90% confidence interval, nunber of observations,
and quarter of the year).

616



LT9

61 0

56 0C

54 00

a8 0w

R —— =3 14 oW 14 oW 13
.......................................................... ..krmmm XQ}T\/—/ Fretrd bbb bbb rdb e oo o b s P o d e b if o g o4
“v”k.,\/v 4 -

[ N ' A / /] Smelt:s

Unidenti—
fied Rainbow
o

Q

Ow
Enlnkx

—17

L]
g T SEEE S R L e
14 bl ow

Figure Iv.B.191.--Relative abundance of uni dentlfl ed and rainbow smelts in m dwater traw's in

sumrer, @l f of Al aska.

2 00N



819

51 oon [HEETE e s e foeis 2 140 oow
I SN \fsl\/—’%'< e
saoo.w: (\v,.,'\’\/v .,
iy /J\/ % /s \ /] Smelts
//\/\/ Unidenti-
< fied /Rainbow
L, O Q\
N7
=" Qﬁ/) i N
- |
22 LB S
po | 1]
s oo []
] —l
10 00dQooOg
I
5= o $Eﬁ
Figure IV. B.192 --Relative abundance of unidentified and rainbow smelts in bongo nets it =
@l f of Al aska. spring,

0oN



619

ti
) ot \
- WL//ASEN N -
J\/ \/ §Elts ‘
Unidenti-
fied / Rainbow
A
58 oo W ‘ 58 00N
0‘04) i E
56 OO Q B 00N
i
Hi
54 o 54 o0
52 oON R — Szzzasszzazssssrmsoosczsioscazz-—goscomioos oo 2z S2 ooN

Figure I'V. B.193.--Rel ative abundance of unidentified and rainbow smelts in tow nets in s]ofi ng,
@l f of Al aska.



‘BASBIY 3O JIn9
‘a1oUmmS UT S39U MOJ UT SITOWS MOQUIBI pue PST3TIUSPTUN JO DOUBPUNGR BATIBIY~-"H6T " Al sandiyg

KOO LET ATO OFT AOD SPT

NOO 2 ifidx b T R s e RmusmIn T ERATSaREiwEEREiweaes

o

-~ =
8

620

-
(

Mmoqutrey Po9T3
~TIusprug

!
; 83 Touwg
t

!
L
i NN

%00 9 e T T R o o

17 O oy T o e L T T L Oy Lo T T T o T T

T = S T T T P T T T T T T L T I TR LT
800 LET MO0 CrY MO0 SPT 400 05T



100
|t
°
H
&
10 2
= o
&
L]
@
-]
€
3
£
w
2
o.
O
Q
o
<
o
z
<
-
)
Lo
)
- _ 8 _
HEg B
0-10‘lllllle|pll|1|1lll:||i|..u|ba|||1l
1950 1955 1960 1965 1970 1975
YEAR

Figure IV.B.195.--Standardized rate of catch of unidentified snelts
by tow net in the GQulf of Al aska (geonetric mean: nunber/12 mn
tow with 90% confidence interval, number of observations, and
quarter of the year).

621



(44

61

60’

59

58’

57¢

56

55°

54+

53

52"

158°  156° 154° 152° 150"

+

148° 146" 144° 142° 140° 138° 136° 134° 132°
1 1 1
,
+ + +
. x
NCE WILLIAM SOUND . . - *

. . TO
+ (0] + o0
* + + + ¥ +
. -
[N &
G I = -
2000 + . a + +
A ' ! 1 ! | | 1 ! 1 ] 1 i I ) i { \ \ \ \
56° 154° 152" 150° 148° 146° 144° 142° 140" 138° 136"

Fi gure 1IV. B.196.--Generalized area
summer, Gulf of Al aska.

in which juvenile surf smelt were caught by seines in

61°

60°

59°

58°

57°

56°

55"

54°

53°

52°



A

L

13° W

b et atudatoid edalododc | Bndahy

Smelts

BN

Surf-Pond

-

—+

[

—

mBearEddodndasionssandussannn

sasEmNRGWASSANGARIESAESAEANRARFRIN]

sauvswesssEessERusISELS

...........................................................

S N —

Figure IV. B. 197.--

sumrer,

ras
150 oow

Qlf of Al aska.

ow

17 om

Rel ative abundance of surf and pond snelts (conbined) in purse seines in

1 OON




of Fish)

STANDARD PUE N mb

¢
H
1.0
0.10” ) .
o] =
oot r~
¢ T
1
H
IS)
&
()
B
©
©
[
0.0|l||||'|||;|ii)||i|ll||\illlllll\‘ill
1950 1955 | 960 1965 1S70 1975
YEAR

Figure Iv. B.198.--Standardized rate of catch of surf and pond smelts (conbined)
by purse seine in the Gulf of Alaska (geonetric nean: nunber/30 nin tow
with 90% confidence interval, number of observations, and quarter of the
year).

624



"BYSTIV 3O FINnH
uunine ul sTMBA} WO3Joq UT (PRJTquod) s3[aws puod pUB JINS Jo IOUBPUNGE PATIBIIY--'GGI 4°AI 9andTg

NOO R .- ———————————————————————————————————————————————————————————————————————————————————————————————

puog~3ang
L ]
s379US

625

8
|
S
)
b,
PVe

A

s
v
2




*eySETY JO JINH ‘ISumms UT SIUTSS puB S39U MmO £q pue Suiads ul s{meAl
ppIY-SoeesI Aq 3ySneo oaem urjeded ojTusAn[ YOITYM UT SBIAR PIZT[BABULYD--°(QQ0C €Al 2an31d

o9¢l o«8El Ol oozl ol Il o871 o061 0261 oGl 09G1
1 T 1 ¥ T T T l T I T T T I T T T T T
. + + + + . @
+ (v, +
* * uNm
/] S
+ + + * + +
loooz ¥ o
) O, * o —peS
G +
+ oo + ™ o ¢ +
N + 0 +
= 2 * ™ DVW
o.vm [~

e

295

olY

o84

oGS

295

0lS

o8G

Y + 65
<65 + B 1" M,A.,, . S YNNI )
- 5 \wa«a ‘ 75 '
\.\\ d_saﬁﬁk\“_, J . + .09
i D Ol %
09 A 1 n + + 3! .«UJM b +
M//At./. suuns . * ONROS WYITTIA FoNisa Y © .~+= . * +
. . 14 , + Hi
4 Busads IR g 19
ol R . + + " o7 R
\ \ i 1 \ i \ i \ 1 | i | 1 | 1 | 1 1 | 1 1 1 ! 1 i I
ool ol OEl B¢l oOtrl ol o7l OPl 8L 06l «2Gl PGl 0961 o8GL |

626



*BYSEIY Jo jInp

1

doumins uy sautres esand ut urfeded jo souepunge SATIBTY~~°10Z° 9 AL 2an8T14

AL is e s RIS SIL ETRIIE

L]

[]
[]

Lt

L

627



STANDARD CPUE (Number of Fish)

10

1.0
0.10 &
13
—
o &
o-°'llll|1|l|;)|l{lll\|||ll|||l\|1||ll
1950 1955 1 960 1965 1970 1975
YEAR

Figure 1Iv.B.202.--Standardized rate of catch of capelin by purse seine in
the Gulf of Alaska (geonetric nean: number/30 mn tow with 90% confidence

interval, nunmber of observations, and quarter of the year).
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Figure IV. B.226.--Standardized rate of catch of deep-sea snelts
(Bathylagidae) by bongo net in the Qulf of Alaska (geometric mean: nunber/
30 mn tow with 90% confidence interval, nunber of observations, and

quarter of the year).
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Fi gure 1v.B.228.--Standardized rate of catch of |anternfishes (Myctophidae)
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Figure IV. B.233.--Standardized rate of catch of jack nmackerel by purse seine
in the Qulf of Alaska (geonetric nmean: nunber/30 min tow with 90% confi-

dence interval, nunber of observations, and quarter of the year).
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Figure IV. B.234,--Standardized rate of catch of Pacific saury by purse seine
inthe Gulf of Alaska (geonetric nmean: nunber/30 min tow with 90% confi -
dence interval, nunber of observations, and quarter of the year}.
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Figure 1v.B.237. .-Standardized rate of catch of Pacific saury by gillnet in
the Qulf of Alaska (geometric nean: number/lm Of net in 12 hr soak with

90% confidence interval, nunber of observations, and quarter of the year).
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Figure 1V. B,240, --Standardized rate of catch of Pacific pomfret by purse
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Figure lv. B.242.--Standardized rate of catch of Pacific ponfret by gillnet in
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Figure IV. B,247.--Standardized rate of catch of prowfish by purse seine in
the Gulf of Al aska (geonetric mean: nunber/30 min tow with 90% confidence

interval, number of observations, and quarter of the year).
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Fi gure 1V.B.248.--Standardized rate of catch of Pacific sandfish by purse
seine in the Qulf of Al aska (geonetric mean: number/30 mn tow with 90%

confidence interval, nunber of observations, and quarter of the year).
674



GL9

150 oow A5 v 140 _Gow > 0Dw
- 0w
T

13
1 e e e s s ot et It it Ly
61 oc [fointriimiahrrhrrbrhrd g gl o A n e o e i oo b e oo oo e p e b Lo Ao R 30y N 1 ooN

Miscellaneous |
pelagics

50 OC “n =) 4

Prowfish Pacific
sandfish

BAY

8

%
L

L~.4:> (
-

H

¥

H o

i

H
54 0C : 54 00N
s2 ot Wy Sfeassts tasasezmranprrases pnssasstnansnessest e Ratanmpatamsranser smszrrannnte: mmaerassmrezee: et epenasasansyesansassenzsranser aesaneas: eessseasnesrase seeastsasazes sasnes sezey ot oy | {52 00N

acns OOW aaa OOW a5 DOW ¢ oW

Figure 1IV. B,249,--Relative abundance of prowfish and Pacific sandfish in bottomtraws in
winter, @lf of Alaska.



9.9

150 L]

ow

................
...............................................................

135
e

T ooN

61 oon b

54 O

Mscel | aneous

pelagics

Prowfish B AR
sandfiish

|

L7cw

~—17

e
g

0w

Fi gure 1v.B.250..-Relative abundance of prowfish and Pacific sandfish in bottomtraws in

spring, GQlf of Al aska.

——-ES&OON
]

sessagesatisesneseraysassanyyal 52 ooN

1

ow



uT STMEI3 WOI30q UT YSTJpueS DIJIOBJ pUs

ystjmoid Jo 20UBPUNGER VATIBIIY--°"TGZ 4*'AL 2an3Tg

*eyseiy Jo JIno ‘asumms

e m:::.:_: | £
H
:
i
NOO | )
m,
- i
NOO )
wz il
| i
w ol
: H
i p= 2 / i
V H
ﬁ OO
;f MA/ LL 1/
oo M — _ 3 -
YL“ =4 |
¥ ) ”
u \ ) L - : mi
Smﬂmvammlf ] N ]
i UﬂﬁomR_ﬁmBoum ] i
| o1 il
4 sopseTad \/ 7 ren / \\% i
g 09 .u mﬂuomﬁmﬂﬁwum.ﬂzll 14 A | -
o 11
i % |
Iy |
u H
i R n,
L — Jr ......... NOO T

677



Pue ysiymoad JOo 9d2UBPUNGE SATIETOM--

"BASBIY JO JIno ‘uwnine

STCTIMCAT AwenTa o

il
!
i
NOO S
[ 1 [ e o
H
- Mﬁa .
ystypues M E
PTITO®Rd/ ystymoag N H
v i
sot8etad y v f:\.c,* oo os
SNOJUBTTOOSTH ,\ ] i
i .

678



STANDARD PUE (Number of Fish)

10
1L
<+
S
0
H
"
N
~N
'Y
0.10 8
?
0.0!
1950 1955 1960 19765 1970 1975

YEAR

Figure Iv. B.253.--Standardi zed rate of catch of prowfish by bottomtraw in
the Qulf of Alaska (geometric mean: nunber/30 min tow with 90'/. confidence

interval nunber of observations, and quarter of the year).
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Figure 1IV.B.254,--Standardized rate of catch of
trawl in the Qulf of Alaska (geonetric nean:

confidence interval, number of observations,

680

Paci fic sandfish by bottom
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Fi gure 1v.B.256.--Standardized rate of catch of prowfish by mdwater traw

in the Qulf of Alaska (geonetric nmean: nunber/30 min tow with 90% confi-
dence interval, nunber of observations, and quarter of the year).
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Figure IV.B.257.--Standardized rate of catch of Pacific sandfish by
mdwater trawm in the Gulf of Alaska (geometric mean: nunber/30
mn tow with 90% confidence interval , nunber of observations,
and quarter of the year).
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Figure IV.B.260.--Standardized rate of catch of Pacific sandfish by
tow net in the Gulf of Alaska (geometric mean: number/12 min
tow with 90% confidence interval, number of observations, and

quarter of the year).
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Figure |V.B.265.--Standardi zed rate of catch of Pacific sand |ance by purse
seine in the Qulf of Aaska (geonetric nmean: nunber/30 min tow with 90%

confidence interval, nunber of observations, and quarter of the year).
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of Al aska.
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Figure I'V. B.267.--Standardized rate of catch of Pacific sand | ance by mid-
water traw in the Qulf of A aska (geonetric mean: nunber/30 mn tow

with 90% confidence interval, nunber of observations, and quarter of the
year).
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Figure 1v.B.269.--Standardi zed rate of catch of Pacific sand lance by bongo
net in the Qulf of A aska (geometric nean: nunber/30 min tow with 90%

confidence interval, number of observations, and quarter of the year).
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Figure IV.B.272.-~Standardized rate of catch of Pacific sand lance by tow
net in the Gulf of Alaska (geometric mean: number/12 min tow with 90%
confidence interval, number of observations, and quarter of the year).
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Figure 1v.B.274,.--Standardi zed rate of catch of Pacific sand |ance by
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Figure IV.B.276.--Standardized rate of catch of chub mackerel by purse
seine in the Qilf of Aaska (geonetric mean: number/30 min tow with 90%
confidence interval, nunber of observations, and quarter of the year).
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Figure IV. B.278.--Relative abundance of albacore in troll gear in sumrer,

@l f of Al aska.
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Fi gure 1Iv,B.279.--Standardized rate of catch of albacore by trolling in the
Gulf of Alaska (geonetric mean: nunber/6 hr of trolling with 90% confi -

dence interval, nunber of observations, and quarter of the year).
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Figure IV. B,281..-Relative abundance of Atka mackerel in purse seines in spring, Qulf of
Al aska.
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Figure IV.B.288.--Standardi zed rate of catch of Atka mackerel by bottom
trawl in the Qulf of Alaska (geonetric nmean: nunmber/30 nmin tow with 90%
confidence interval, number of observations, and quarter of the year).
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Figure IV.B.288.--Standardi zed rate of catch of Atka mackerel by bottom
trawl in the Qulf of Alaska (geonetric nmean: nunmber/30 nmin tow with 90%

confidence interval, number of observations, and quarter of the year).
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